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INTRODUCTION 
Recently, the development and the research of high performance new ECT probe 
have been conducted aiming at high precision ECT flaw testing [1-3]. The authors 
devised a new ECT probe named the Hoshi Probe using uniform rotating direction eddy 
current. The Hoshi Probe has the following features: 
1) self-nulling, 2) self-differential, 3) lift-off noise free, and 
4) different signal generation depending on the direction and the position of defect. 
The authors reported on these basic characteristics of the Hoshi Probe [4]. 
In this study, the authors have investigated the ECT flaw testing of welded part by 
the Hoshi Probe. As a result, it has been derived that the Hoshi Probe generates less 
welded part noise compared to the conventional pancake coil when the eddy current is 
induced in the vertical direction to the welded part by using only one of the exciting coils 
of the Hoshi Probe. 
STRUCTURE OF THE HOSHI PROBE 
Figure 1 shows the structure of the Hoshi Probe which is composed of a small 
pancake pick-up coil and a pair of exciting coils in the shape of a cube. The exciting 
coils are driven by AC electric currents of 90 degrees out of phase and generate rotating 
uniform magnetic flux under the probe. Thus, the probe induces uniform eddy currents 
which rotate synchronizing to the cycle of the altemating current in the exciting coils. 
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Figure 1. Structure of the Hoshi probe. 
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Figure 2. Eddy current induced within material. 
Figure 2 (a) shows the eddy current flow induced by a conventional pancake coil 
and Figure 2 (b) shows the eddy current flow induced by the Hoshi Probe. 
When there is a flaw in the test material, the eddy current flow is disturbed and the 
induced voltage of the pick-up coil varies. Cortsequently, the small pick-up coil detects 
flaws of all directions because the uniform eddy current rotates. If the direction of flaw 
is predetermined, the pick-up coil can be reetangular or rhombic. 
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PERFORMANCE AND FEATURES OF HOSHI PROBE 
As shown in Figure 3, the Hoshi Probe induces uniform eddy currents under it. 
Now let us consider two small arcs of the circular pick-up coil winding which areparallel 
to the eddy current and are on the opposite side to each other across the circular pick-up 
coil center. The electromotive forces of these two arcs point in the same direction. 
However, these electromotive forces point in the opposite direction when they are 
observed along the coil winding. Thus these electromotive forces cancel each other out 
when observed as the signal of the circular pick-up coil. Consequently, the circular 
pick-up coil generates no signal when the eddy current flow is uniform under the Hoshi 
Probe. When a small flaw comes under the Hoshi Probe and disturbs locally the eddy 
current flow, the eddy current variation induces electromotive forces in the circular pick-up 
coil. Thus the Hoshi Probe has a self-nulling feature. 
pick up coil 
eddy currcnl 
Figure 3. Eddy current and small coil arc emf. 
eddy current 
flaw detecter 
meta! plate 
X-Y table 
os i II oscope 
S> probe 
Figure 4. Experimental set-up. 
1069 
The Hoshi Probe has also a self-differential feature. The self-differential feature of 
the Hoshi Probe eliminates in principle the lift-off noise which is usually generated by the 
variation of the distance between the probe and the test material. 
EXPER~ENTALSETUP 
Figure 4 shows the experimental set-up of the Hoshi Probe. The exciting coils 
form a cube whose size is 30 X 30 X 30 mm3. The circular pick -up coil of 6 mm diameter 
is placed justunder the exciting coils. 
The stainless steel plate of 70 X 100 X 3 mm3 was used as a test material. The test 
frequency is 32kHz. The test material as shown in Figure 5 has a 11.0 mm wide welded 
part with a slit-like flaw of 5.0 mm long, 0.5 mm wide and 50% deep made by an electric 
discharge machine (EDM). Another testmaterial without welded part has a slit-like 
flaw of 2.0 mm long, 0.5 mm wide and 80% deep made by EDM. The X-Y table moves 
the test material, allowing the probe to scan precisely over the flaw. 
EXPERIMENTAL RESULTS 
Figure 6 shows the three dimensional display of ECT flaw signals obtained with and 
without the welded part in the stainless steel plate by the conventional pancake coil. The 
wclded pan 
/ 
' ·.~·· "':, ~·· 
~ 
.,, ~ L I 
""' 
flaw 
lainie leel platc 
'----------.. X -aXI 
Figure 5. ECT flaw testing ofwelded part. 
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Figure 6. ECT flaw signals obtained by a pancake coil. 
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Figure 7. ECf flaw signals obtained by Hoshi probe using uniform rotating direction 
eddy current. 
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Figure 8. ECT flaw signals obtamed by Hoshi probe using only one exciting coil 
perpendicular to the welding direction. 
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flaw signal in Figure 6 (b) is overwhelmed by the signal from the welded part. Thus the 
conventional pancake coil can hardly detect flaws in the welded part. 
Figure 7 shows ECT flaw signals obtained with and without the welded part in the 
stainless steel plate by the Hoshi Probe using uniform rotating direction eddy current. 
The flaw signal in Figure 7 (b) is also overwhelmed by the signal from the welded part. 
Thus it is difficult to detect the flaw in the welded part using uniform rotating direction 
eddy current. 
Figure 8 shows ECT flaw signal obtained by the Hoshi Probe using only one 
exciting coil perpendicular to the welding direction. The flaw signal has obviously 
smaller influence from the welded part. Thus, the Hoshi Probe using only one exciting 
coil perpendicular to the welding direction has the possibility of detecting the flaws in the 
welded part. 
Figure 9 shows the flaw signals and the welded part noises obtained by the 
conventional pancake probe and the Hoshi Probe using only one exciting coil 
perpendicular to the welding direction. lt is obvious that the Hoshi Probe generates 
smaller welded part noise compared to the flaw signal, while the conventional pancake 
coil produces large welded part noise. The values of signal to noise ratio in Figure 9 (a) 
and (b) are 0.035 and 1.512 respectively. 
SUMMARY 
The authors have investigated the ECT inspection of the welded parts using Hoshi 
Probe. As a result, it has been derived that the Hoshi Probe using only one exciting coil 
perpendicular to the welding direction produce smaller welded part noise compared to the 
conventional pancake coil. 
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